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1 . (Twice Amended) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to th^plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; / 

first and second pre-boot pre-charge capacitors coupled to the first and second preboot 

/ 

first and second gating devices coupled to the first and second main pump capacitors, 
espectively. 



(Twice Amended) A charge pump, comprising: 
a plurality of phase generators; j 

first and second preboot capacitors coupled to the plurality of phase generators; 

/ 

first and second main pump capacitors coupled to the plurality of phase generators, and 

/ 

the first and second preboot capacitors, respectively; and 



first and second gating devices coupled to the first and second main pump capacitors, 
respectively, I 

wherein the first and second mainfpump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level mbves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
predetermined level is moves to a thira predetermined level in response to the plurality of phase 
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generators during the first and second phases, respectively, and wherein the third predetermined 
^ level is dumped to the first and second gating devices, during the first and second phases, 
respectively. 



3. A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coiA)led to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second mair^pump capacitors are prebooted to a first predetermined 
level by the first and second preboot papacitors during the first and second phases, respectively, 
wherein the first predetermined level^K)ves to a second predetermined level in response to the 
plurality of phase generators during rtii first and second phases, respectively, wherein the second 
predetermined level is moves to a thiro^redetermined level in response to the plurality of phase 
generators during the first and second iphases, respectively, and wherein the third predetermined 
level is dumped to the first and secon^ gating devices, during the first and second phases, 
respectively. 



The charge pump of claim 3, 
a primary phase generator; 
a secondary phase generator 



wherein the plurality of phase generators fiulher comprises: 



ooupled to the primary phase generator; 
first and second preboot capacitors coupled to the primary phase generator; and 
first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively. 
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5. A charge pump, comprising: 

an oscillator to generate a first ahd a second phase during a phase cycle; 

a primary phase generator coupjed to the oscillator; 

a secondary phase generator coApled to the primary phase generator; 

first and second preboot capacii ors coupled to the primary phase generator; 

first and second main pump cai acitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the^mist and second phases, respectively, wherein the second 
predetermined level is moves to a'^miEl predetermined level in response to the secondary phase 
generator during the first and secon^ phases, respectively, and wherein the third predetermined 
level is dumped to the first and secomt gating devices, during the first and second phases, 
respectively. 



6. The charge pump of claim 5, 
includes an output voltage approximal 



further including a power source, wherein the power source 
tsly in the range of about 1 to 2.5 volts. 



7. The charge pump of claim 5, wherein the primary phase generator comprises: 

an inverter, coupled to the oscillator to receive an input signal from the oscillator based 
on the phase cycle and providing outputi signals which are 180 degrees out of phase; and 



risi^ 



cross coupled gates coupled to the inverter to receive the output signals from the inverter 
and outputting signals that are non-overlapping and crossing around high points of their signals 
during the first and second phases, respectively, and further outputting signals that are non- 
overlapping and crossing around low poin\s of their signals during the first and second phases, 
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respectively. 

8. The charge pump of claim 5, wherein 
circuit coupled to the primary phase generatqr, 
overlapping and crossing around high points 
and providing an output signal similar to th^ 
the input signal. 



the secondary phase generator comprising a delay 
, including an input receiving signals that are non- 
of their signals from the primary phase generator, 
input signal, and having a predetermined delay from 



9. The charge pump of claim 8, v/hereip the predetermined delay is approximately in the 
range of about 10 to 30 nanoseconds. 

10. The charge piunp of claim 8, wherein the first and second preboot capacitors coupled to 
the primary phase generator to recei\^<i^ signals that are non-overlapping and crossing around 



high points and low points of their i 



and providing an output signal to preboot the first and 
ined level during the first and second phases, 



second main capacitors to a first predetei 
respectively. 



11. The charge pump of claim 10, whe[rein the first predetermined level is approximately in 
the range of about 1 to 5 volts. 

12. The charge pump of claim 10, fiirther comprising first and second precharge capacitors 
coupled to the primary phase generator and the first and second main pump capacitors, 
respectively, including an input receiving me signals that are non-overlapping and crossing 
around high points of their signals and providing an output signal to precharge the first and 
second main capacitors to a second predete^ined level during the first and second phases, 
respectively. 
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13. The charge pump of claim 12, wherein thjs second predetermined level is approximately 
in the range of about 1 to 5 volts. 

14. The charge pump of claim 12, wherein /he first and second precharge capacitors further 
comprising transistors to precharge the first and second precharge capacitors. 

15. The charge pump of claim 14, wherei^ the first and second main pump capacitors 
coupled to the secondary phase generator, anjti the first and second precharge capacitors, 
respectively, including an input receiving th^ delayed signal fi-om the secondary phase generator 
to move the second predetermined level to a third predetermined level, and dumping an output 
during the first and second phases, respectively. 



16. The charge pimip of claim 15, whqfrein the third predetermined level is approximately in 
the range of about 1 to 5 volts. 



17. The charge pump of claim 1 
first and second main pump capacity 
first and second main pump capacitors 




erein the first and second gating devices coupled to the 
including an input receiving the dumped signal fi*om the 
id an output outputting a charge to an external load. 



18. The charge pmnp of claim 15, wperein the outputting charge is approximately in range of 
about 1.5 to 5 volts. 

19. A charge pump, comprising: 
an oscillator to generate a first ahd a second phase during a phase cycle; 
a primary phase generator coupl sd to the oscillator; 
a secondary phase generator coupled to the primary phase generator; 
first and second preboot capacitors coupled to the primary phase generator; 

first and second main pump capacitors coupled to the secondary phase generator, and the 
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first and second preboot capacitors, respectiv(jly; 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main puinp capacitors are prebooted to a first predetermined 
level of approximately in the range of about 1 to 5 volts by the first and second preboot 
capacitors during the first and second phases , respectively, wherein the first predetermined level 
moves to a second predetermined level of approximately in the range of about 1 to 5 volts in 
response to the primary phase generator duiing the first and second phases, respectively, wherein 



the second predetermined level is moves to 
range of about 1 to 1.5 volts in response to 



second phases, respectively, and wherein tl le third predetermined level is dumped to the first and 



second gating devices, during the first and 



a third predetermined level of approximately in the 
the secondary phase generator during the first and 



second phases, respectively. 



20. A charge pump, comprising: I 

an oscillator to generate a fi^llmdj a second phase during a phase cycle; 
a primary phase generator counlec to the oscillator further includes; 

an inverter, coupled to oscillator to receive an input signal from the oscillator 
based on the phase cycle and providing output signals which are 180 degrees out of 
phase; and 

cross coupled gates coupk d to the inverter to receive the output signals from the 
inverter and outputting signals thit are non-overlapping and crossing around high points 
of their signals during the first and second phases, respectively, and further outputting 
signals that are non-overlapping aid crossing around low points of their signals during 
the first and second phases, respectively; 

a secondary phase generator coupled to the primary phase generator receives the signals 
that are non-overlapping and crossing aroiind high points of their signals from the primary phase 
generator; 

first and second preboot capacitors coupled to the primary phase generator receives the 
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signals that non-overlapping and crossing around high points and low points of their signals from 
the primary phase generator; 

first and second main pump capacitors c6upled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; 

first and second gating devices coupled jto the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pum^ capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moves to a third predqlermined level in response to the secondary phase 




respectively, and wherein the third predetermined 
; devices, during the first and second phases, 



generator during the first and second pha^^ss 
level is dumped to the first and second g; 
respectively. 

21. A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
first and second primary phase generators coupled to the oscillator; 
first and second secondary phase generators coupled to the first and second primary phase 
generators, respectively; 

first and second preboot capacitors coupled to the first and second primary phase 
generators, respectively; 

a first main pump capacitor coupled jto the first secondary phase generator, and the first 
preboot capacitor; 

a second main pump capacitor coupled to the second secondary phase generator, and the 
second preboot capacitor; 

a first and second p-channel gates coijpled to the first and second main pump capacitors, 
respectively; 
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wherein the first main pump capacitor is 



prebooted to a first pre-determined level by the 



second preboot capacitor during the first phase jwherein the first pre-determined level moves to a 
second pre-determined level during the second /phase in response to the first primary phase 
generator, wherein the second predetermined level moves to a third predetermined level in 
response to the first secondary phase generator, and wherein the third predetermined level 
dumped to a first p-channel gate during the fiESt phase; and 

wherein the second main pump capacrtor is prebooted to a first pre-determined level by 
the first preboot capacitor during the second phase, wherein the first predetermined level moves 
to a second pre-determined level during the first phase in response to the second primary phase 
generator, wherein the second predeterminea level moves to a third predetermined level in 
response to the second secondary phase generator, and wherein the third predetermined level 
dumped to a second p-channel gate during tl e second phase. 



22. A charge pump circuit, comprisinj 
a phase generator to generate a firsf 
a primary phase generator, coupled tb 
generator includes a first and a second phase 
signal that are non-overlapping and crossing 
during the phase cycle, wherein the primary 



d a second phase during a phase cycle; 
the phase generator, wherein the primary phase 
generator to generate a first and a second phase 
each other substantially around their high points 



phase generator further generates a third and a fourth 
phase signal that are non-overlapping and crossing around their low points during the phase 
cycle, and wherein the primary phase generator further generates a seventh and a eighth phase 
signal; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator includes a first and a second secondary phase generator to generate a 
fifth and sixth phase signal similar to first ana second phase signal, and including a 
predetermined delay fi"om the first and secondlphase signal; 
a first and a second main energy storing device; 

a first and a second pre-boosting stage, jcoupled to the first and second primary phase 
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generators respectively, wherein the first and second pre-boosting stages boosts the first and 
second main energy storing devices to a first predetermined boost level during the first and 
second phases respectively; and 

a first and a second pre-charging stage, ioupled to the first and second main energy 
storing devices, wherein the first and second prp-charging stages fiirther boost the first and 
second main energy storing devices to a second predetermined boost level during the first and 
second phases respectively, wherein the first and second main energy storing devices are fiirther 
boosted to a third predetermined boost level hw the fifth and sixth phase signals to allow the first 
and second main energy storing devices to oujq^ut a desired level of a high-voltage signal during 
the first and second phases. 

23. A two-phase integrated circuit charge pump, comprising 

an oscillator, where the oscillatoiii^ lerates an oscillating signal during a phase cycle 
including a first and a second phase; 

a primary phase generator, couple^ 3 the oscillator, wherein the primary phase generator 
generates a first phase signal and a second pn&se signal that are non-overlapping and crossing 

s during a phase cycle, fiirther the primary phase 
a fourth phase signal that are non-overlapping and 



each other around high points of their signa 
generator generates a third phase signal and 



crossing each other around low points of th(!ir signals during every phase cycle, and fiirther the 



primary phase generator generates a seventh 



phase signal and an eighth phase signal; 



'eln 1 



a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator receives the first and second phase signals and generates a fifth phase 
signal and a sixth phase signal that are non-overlapping and crossing each other around high 
points of their signals during a phase cycle ^ nd includes a predetermined delay firom the first and 
second phase signals; 

a first and second pre-boot precharg^ capacitors, coupled to the primary phase generator, 
wherein the first and second pre-boot precharge capacitors receive the third and fourth phase 
signals firom the primary phase generator dumng the first and second phases respectively; 
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1\ 

I 

a first and second pre-boot capacitors, 
first and second pre-boot precharge capacitors 



precharge capacitors pre-charges the first and 



coupled to the primary phase generator and the 
respectively, receives the first and second phase 



signals firom the primary phase generator resp ectively, and wherein the first and second pre-boot 



second pre-boot capacitors to a pre-determined 



level during the first and second phases respectively; 

a first and second main pump prechaige capacitors, coupled to the primary phase 



generator, wherein the first and second main 
eighth phase signals fi-om the primary phase 
respectively; 

a first main pump capacitor, coupled 
second pre-boot capacitor, and the secondarj^ 
capacitor pre-boots the first main pump to a 



pump precharge capacitors receive the seventh and 
generator during the first and second phases 



to the first main pump precharge capacitor, the 
phase generator, wherein the second pre-boot 
predetermined booted level during the first phase, 
fiirther the first main pump precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the ^ccmd phase and fiirther the first main pump capacitor 



receives the fifth phase signal fi-om the'^^^^dary phase generator during the first phase, and 
where the first main pump capacitor goes^c a third predetermined level and outputs a charge to a 
first p-channel gate during the first phase^and 

a second main pump capacitor, coui)led to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary )hase generator, wherein the first pre-boot capacitor 
pre-boots the second main pump to a predetermined booted level during the second phase, 
fiirther the second main pump precharge capacitor precharges the second main pump capacitor to 
a second pre-determined level during the first phase, and fiirther the second main pump capacitor 
receives the sixth phase signal fi-om the secondary phase generator during the second phase, and 
where the second main pump capacitor goes to the third predetermined level and outputs the 
charge to a second p-channel gate during the second phase. 



24. 



A two-phase charge pump for producing a pump voltage on an output line, comprising: 
an oscillator, where the oscillator generates an oscillating signal; 
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a primary phase generator, coupled to the oscillator, generates a first phase signal and a 
second phase signal that are non-overlapping and crdssing each other around high points of their 
signals during every phase cycle (consisting of a fir^ phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other around low paints of their signals during every phase cycle, 
and further the primary phase generator generates p seventh phase signal and a eighth phase 
signal; 

a delay element, coupled to the primary phase generator, receives the first and second 
phase signals and generates a fifth phase signal and a sixth phase signal that are non-overlapping 
and crossing each other around high points of thjeir signals during every phase cycle and includes 
a predetermined delay from the first and second phase signals; 

a first and second pre-boot precharge circuitry, coupled to the primary phase generator, 
receives the third and fourth signals from t|fe\p|imary phase generator during a first and second 
phases respectively; 

a first and second pre-boot circuitryM:t)upled to the primary phase generator and the first 
and second pre-boot precharge capacitors respectively, receives the first and second phase signals 
firom the primary phase generator respective! ^ and where the first and second pre-boot precharge 
circuitry pre-charges the first and second pre boot capacitors to a pre-determined level during the 
first and second phases respectively; 

a first and second main pump precha ge circuitry, coupled to the primary phase generator 
receives the seventh and eighth phase signals from the delay element during the first and second 
phases respectively; 

a first main pump circuitry, coupled lo the first main pump precharge circuitry, the 
second pre-boot circuitry, and the delay elen ent, where the second pre-boot circuitry pre-boots 
the first main pump circuitry to a predetermi ied booted level during the first phase, further the 
first main pump precharge circuitry precharg ss the first main pump circuitry to a second pre- 
determined level during the second phase and further the first main pump circuitry receives the 
fifth phase signal from the delay element during the first phase, and where the first main pump 
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circuitry goes to a third predetermined level and outputs a charge to a first p-channel gate during 
the first phase; and / 

a second main pump circuitry, coupled to the second main pump precharge circuitry, the 
first pre-boot circuitry, and the delay element, wherefthe first pre-boot circuitry pre-boots the 
second main pump to a predetermined booted level curing the second phase, further the second 
main pump precharge circuitry precharges the second main pump circuitry to a second pre- 
determined level during the first phase, and further the second main pump circuitry receives the 
sixth phase signal from the delay element during me second phase, and where the second main 
pump circuitry goes to the third predetermined level and outputs the charge to a second p- 
channel gate during the second phase. / 

25. A charge pump circuit, comprising: / 

a phase generator to generate a fhkv phase and a second phase, wherein the first phase is 
180 degrees out of phase with respect to m^econd phase; 

a primary phase generator, couplMtp the oscillator, generates a first phase signal and a 
second phase signal that are non-overlapping and crossing each other around high points of their 
signals during every phase cycle (consisting of a first phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other arounn low points of their signals during every phase cycle, 
and further the primary phase generator generates a seventh phase signal and a eighth phase 
signal; 1 

a secondary phase generator, coupled to the primary phase generator, receives the first 
and second phase signals and generates a fifth phase signal and a sixth phase signal that are non- 
overlapping and crossing each other around high points of their signals during every phase cycle 
and includes a predetermined delay fi*om the first and second phase signals; 

a first and second pre-boot precharge capacitors, coupled to the primary phase generator, 
receives the third and fourth signals fi-oni the primary phase generator during a first and second 
phases respectively; 



m 
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a first and second pre-boot capacitors, coupled to the primary phase generator and the 
first and second pre-boot precharge capacitors respectively, receives the first and second phase 
signals fi-om the primary phase generator respeciively, and where the first and second pre-boot 
precharge capacitors pre-charges the first and second pre-boot capacitors to a pre-determined 
level during the first and second phr " ' 



a first and second main pump precharge capacitors, coupled to the primary phase 
generator receives the seventh and eighth phase signals from the primary phase generator during 
the first and second phases respectively; 



a first main pump capacitor, coupled to the first main pump precharge capacitor, the 
second pre-boot capacitor, and the secondary phase generator, where the second pre-boot 
capacitor pre-boots the first main pump to>J^redetermined booted level during the first phase, 
further the first main pump precharge capaator precharges the first main pump capacitor to a 
second pre-determined level during the secprui phase and further the first main pump capacitor 
receives the fifth phase signal from the secondary phase generator during the first phase, and 
where the first main pump capacitor goes tp a third predetermined level and outputs a charge to a 
first p-chaimel gate during the first phase; md 

a second main pump capacitor, coi pled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase generator, where the first pre-boot capacitor 
pre-boots the second main pump to a prec etermined booted level during the second phase, 
further the second main pump precharge capacitor precharges the second main pump capacitor to 
a second pre-determined level during the first phase, and further the second main pump capacitor 
receives the sixth phase signal from the s ^condary phase generator during the second phase, and 
where the second main pump capacitor g 3es to the third predetermined level and outputs the 
charge to a second p-channel gate duringUhe secon d phase. 

(Twice Amended) A memory device, compiling: 
a^urality of phase generators; 
rst and second preboot capacitors coupled to the plurality of phase generators; 
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first and second main pump capacitors coupljed to the plurality of phase generators, and 



the first and second preboot capacitors, respective!; 

I 

first and second pre-boot pre-charge capacitors coupled to the first and second preboot 
capacitors; and 

first and second gating devices coupled (6 the first and second main pump capacitors, 
respectively. 



27. A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors obupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively; and 

wherein the first and second ir^s^iij pump capacitors are prebooted to a first predetermined 
level by the first and second preboot c^kcitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
predetermined level is moves to a third/predetermined level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and seconq gating devices, during the first and second phases, 
respectively. 



28. (Twice Amended) A semiconductor die,yeomprising: 
a substrate; and 

an integrated circuit supported by theysubstrate, wherein the integrated circuit comprises 
^st one memory device, further wherein/the at least one memory device comprises: 
a plurality of phase generates; 



/ 
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first and second preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacito^ coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices cougled to the first and second main pump 
capacitors, respectively. 

29. (Twice Amended) A semiconductor die, cWprising: 
a substrate; and | 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 
at least one memory device, further wherein the|at least one memory device comprises: 
a plurality of phase generators; // 

first and second preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-oharge capacitors coupled to the first and second 
preboot capacitors; and | 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively. 



30. A semiconductor die, comprising: 
a substrate; and ' 

an integrated circuit supported the substrate, wherein the integrated circuit comprises 
at least one memory device, further w^^n the at least one memory device comprises: 
a plurality of phase gerter^ors; 

first and second preboot capacitors coupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 
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generators, and the first and second preboot capacitors, respectively; and 

first and second gating dev^es coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and sfeobnd main pump capacitors are prebooted to a first 
predetermined level by the first anovs^cond preboot capacitors during the first and second phases, 
respectively, wherein the first pre&eiermined level moves to a second predetermined level in 
response to the plurality of phaseygenerators during the first and second phases, respectively, 
wherein the second predetermined level is moves to a third predetermined level in response to 
the plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined level is d)4mped to the first and second gating devices, during the first and 
second phases, respectively. 



31 



(Twice Amended) A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command Uifik and the data link, wherein the memory 
deyice comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators; 






first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second prebooi^apacitors, respectively; 

first and second pre-boot p^e-charge capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively. 
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32. A memory system, con^prising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to fthe controller; and 

a memory device coi^led to the command link and the data link, wherein the memory 
device comprises: 

a plurality of phase generators; 

first and sedond preboot capacitors coupled to the plurality of phase generators; 
first anc| second main pump capacitors coupled to the plurality of phase 
generators, and the firWamd second preboot capacitors, respectively; and 

first andV^cond gating devices coupled to the first and second main pump 
capacitors, respectively>jbid 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by fthe first and second preboot capacitors during the first and second phases, 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the pluraliiy of phase generators during the first and second phases, respectively, 
wherein the second predetermined level is moves to a third predetermined level in response to 
the plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined 1 ;vel is dumped to the first and second gating devices, during the first and 
second phases, respectively. 



33. 



/ 




(Twice Amended) An electronic system, comprising: 
a processor; and / 

at least one memory device coupled to the processor, wherein the at least one memory 
prises: 

a plurality of phase generator/; 

first and second preboot capacitors coupled to the plurality of phase generators; 
first and second main pump^apacitors coupled to the plurality of phase 



« 
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generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-cha^ge capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices ^bupled to the first and second main pump 
capacitors, respectively. 



34. An electronic system, comprising: 
a processor; and 

at least one memory device coupled to l^e processor, wherein the at least one memory 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devicjes coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and secjbna main pump capacitors are prebooted to a first 
predetermined level by the first and scbdielA preboot capacitors during the first and second phases, 
respectively, wherein the first predeterimr ed level moves to a second predetermined level in 
response to the plurality of phase generate fs during the first and second phases, respectively, 

moves to a third predetermined level in response to 
the plurality of phase generators during tHe first and second phases, respectively, and wherein the 
third predetermined level is dumped to th 2 first and second gating devices, during the first and 



second phases, respectively. 

35. A method of producing a pump supply voltage fi"om an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to k first pre-determined level during a first phase; 
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recharging a second pre-boot capacitor to me first pre-determined level during a second 



phase; 

pre-charging a first main pump capacitorjto a second pre-determined level during the 
second phase; 

boosting the first main pump to a third pire-determined level during the first phase; 
outputting the first main pump charge tq a Vj,(.p during the first phase; 
pre-charging the second main pump caj^acitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the |hird pre-determined level during the second 
phase; and 

outputting the second main pump chaij^e to a W^^^ during the second phase. 

36. A method of producing a pump suj^^ly voltage from an integrated circuit two phase 
charge pump, comprising: 



recharging a pre-boot capacitor to 




phase; 



St pre-determined level during a first phase; 



recharging a second pre-boot capacitokto the first pre-determined level during a second 



pre-charging a first main pump capacijtor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a thirdl pre-determined level during the first phase; 
outputting the first main pump charge lio a first p-channel gate during the first phase; 
pre-charging the second main pump capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump to the th\rd pre-determined level during the second 
phase; and 

outputting the second main pump charge t^ a second p-channel gate during the second 

phase. 
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37. A method of producing a pump supply V9|tage from an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a firs^pre-determined level during a first phase; 

recharging a second pre-boot capacitor jto the first pre-determined level during a second 

phase; 

pre-charging a first main pump capacjftor to a second pre-determined level during the 
second phase; 

boosting the first main pump to a thifrd pre-determined level during the first phase; 
outputting the first main pump charge to a first p-chaimel gate during the first phase; 
outputting the charge from the firsjt p-channel gate to a Y^^^; 

pre-charging the second main puipp capacitor to the second pre-determined level during 
the first phase; 

boosting the second main pump /to the third pre-determined level during the second 

phase; 

outputting the second mgifi py^^P charge to a second p-charmel gate during the second 
phase; and 

outputting the charge from^ef second p-channel gate to a V^cp. 



38. A method of producing a pun^p supply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating signals that are nc[n-overlapping and crossing each other around high points of 
their signals; 

generating signals that are ndn-overlapping and crossing each other around low points of 



their signals; 

generating signals having a 
overlapping and crossing each other 

recharging a first pre-boot caiS>acitor 
are non-overlapping and crossing aro^d 



predetermined delay from the signals that are non- 
around high points; 

to a first pre-determined level using the signals that 
the high points of their signals during a first phase; 
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recharging a second pre-boot capacitor to tne first pre-determined level using the signals 
that are non-overlapping and crossing around the/low points of their signals during a second 
phase; 

pre-charging the first main pump capacitor to a second pre-determined level by the 
signals that are non-overlapping and crossing ^ound the low points of their signals during the 
second phase; 

inputting the signals having a predetermined delay to boost the first main pump to a third 
pre-determined level during the first phase;/ 

outputting the first main pump charge to a first p-channel gate during the first phase; 
outputting the charge from the first p-channel gate to a Y^^^; 

pre-charging the second main pump capacitor to the second pre-determined level by the 
signals that are non-overlapping and crojBsing around the low points of their signals during the 
first phase; 

inputting the signals havingNs^^ delay to boost the second main pump to the 

third pre-determined level during t^second phase; 

outputting the second main pipip charge to a second p-channel gate during the second 
phase; and 

outputting the charge from thfe second p-channel gate to a V^^^. 

39. A method of producing a punp supply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their sijjnals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourtl phase signals that are non-overlapping and crossing each 
other around low points of their signals during every phase cycle from the oscillating signal by 
the primary phase generator; 
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generating a fifth and sixth phase signals having a predetermined delay from the first and 
second phase signals that are non-overlappinsand crossing each other around high points from 
the first and second phase signals received fr9m the primary phase generator by a secondary 
phase generator; 

generating a seventh and eighth pha^e signals by the primary phase generator; 

recharging a first pre-boot capacitor/to a first pre-determined level using the first and 
third phase signals during the first phase; 

recharging a second pre-boot capaditor to the first pre-determined level using the second 
and fourth phase signals during the second phase; 

pre-booting a first main pump capacitor to the pre-determined boot level by the second 
pre-boot capacitor during the first phasei 

pre-booting a second main pump capacitor to a pre-determined boot level by the first pre- 
boot capacitor during the second RA^j 

pre-charging the first main mrap capacitor to a second pre-determined level by the 
seventh phase signal during the se^fe(^^ phase; 

inputting the fifth phase sigi^to boost the first main pump to a third pre-determined 
level during the first phase; 

charge to a first p-charmel gate during the first phase; 
first p-channel gate to a V^^p; 

pump capacitor to the second pre-determined level by the 
eight phase signal during the first phi ise; 

inputting the sixth phase sign il to boost the second main pump to the third pre- 
determined level during the second p lase; 

outputting the second main pimp charge to a second p-channel gate during the second 
phase; and 

outputting the charge from the| second p-channel gate to a V^^^, 



outputting the first main pump 
outputting the charge from tho 
pre-charging the second main 
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40. A method of producing a pump supply voltage from an integrated circuit two phase 
charge pump, comprising: 

generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during pvery phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during/every phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signAls having a predetermined delay of approximately 
in the range of about 10 to 30 nanoseconds from the first and second phase signals that are non- 
overlapping and crossing each other around migh points from the first and second phase signals 



received from the primary phase generaldr b / a secondary phase generator; 



generating a seventh and ei ghth^ 
recharging a first pre-boot capa< 
the range of about 1 to 5 volts using the fi^ 

recharging a second pre-boot capaciio"* 




signals by the primary phase generator; 
;o a first pre-determined level of approximately in 
and third phase signals during the first phase; 
i loi" to the first pre-determined level of approximately 
in the range of about 1 to 5 volts using the sjecond and fourth phase signals during the second 
phase; 

pre-booting a first main pump capacitor to the pre-determined boot level of 
approximately in the range of about 1 to 5 volts by the second pre-boot capacitor during the first 
phase; 

pre-booting a second main pump caf acitor to a pre-determined boot level of 
approximately in the range of about 1 to 5 vi )lts by the first pre-boot capacitor during the second 
phase; 

pre-charging the first main pump cap icitor to a second pre-determined level of 
approximately in the range of about 1 to 5 vojlts by the seventh phase signal during the second 
phase; 
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inputting the fifth phase signal to boost the first main pump to a third pre-determined 
level of approximately in the range of about ijto 5 volts during the first phase; 

outputting the first main pump charge/to a first p-channel gate during the first phase; 

outputting the charge fi*om the first pjchannel gate to a Y^^^; 

pre-charging the second main pump capacitor to the second pre-determined level 
approximately in the range of about 1 to 5 vjblts by the eight phase signal during the first phase; 

inputting the sixth phase signal to boost the second main pump to the third pre- 
determined level of approximately in the range of about 1 to 5 volts during the second phase; 

outputting the second main pump qfharge to a second p-channel gate during the second 
phase; and 

outputting the charge fi:om the second p-channel gate to a Y^^^, 



41 . A method of producing a pi^pj^upply voltage in an integrated circuit, the method, 
comprising: 

generating an oscillating sign"^ 

generating a first and second ph&se signals that are non-overlapping and crossing each 
other around high points of their signals during every phase cycle from the oscillating signal by a 
primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signal 5 during every phase cycle fi*om the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth ph£ se signals from the first and second phase signals, where 
the fifth and sixth phase signals are siriilar to the first and second phase signals, and having a 
predetermined delay from the first and second phase signals by a secondary phase generator; 
generating a seventh and eighth phase signals by the primary phase generator; 
recharging a first pre-boot capacitor to a first pre-determined level using the first and 

je; 

)acitor to the first pre-determined level using the second 



third phase signals during the first phas 
recharging a second pre-boot c 
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and fourth phase signals during the second phase; 

pre-booting a first main pump capacipr to the pre-determined boot level by the second 
pre-boot capacitor during the first phase; 

pre-booting a second main pump capacitor to a pre-determined boot level by the first pre- 
boot capacitor during the second phas^ 

recharging the first main pumpW)acitor to a second pre-determined level by the seventh 
phase signal during the second phas6^A 

inputting the fifth phase signal\o raise the first main pump to a third pre-determined level 
during the first phase; 

outputting the first main pump cl arge to a V^^^ during the first phase; 

pre-charging the second main pu up capacitor to the second pre-determined level by the 
eight phase signal during the first phase; 

inputting the sixth phase signal t3 raise the second main pump to the third pre-determined 
level during the second phase; and 

outputting the second main pum ? charge to the V^^^p during the second phase. 




i^nsir 



(New) The charge pump of claiml, fiirther cor^prising: 

first and second sharing transistors couple^to the first and second pre-boot pre-charge 
apacitors and the first and second pre-boot can^itors to provide a path that charge shares the 
first and second pre-boot capacitors to the fmt and second main pump capacitors. 



